Introduction
The puff-adder (Bitis arietans) (fig 1) , which is probably the most common and widespread African snake (fig 2) , has been accused of causing more bites and deaths in man and domestic animals than all the other African snakes put together.1 2 Despite this there have been few clinical studies of patients with proved puff-adder bite.
Patients and methods
Ten patients with proved B arietans bite ( By the sixth day after the bite his temperature had fallen to normal and the swelling had decreased. The blisters gradually dried up without necrosis. He was discharged 16 days after being bitten, and two weeks later a small scab on the right palm was the only evidence of the bite (fig 3 c) .
Results
Clinical-Local pain and swelling were noticed by all patients within 20 minutes of being bitten. Three vomited, but one had taken a herbal emetic. Fang punctures 1-5-5 cm (mean 3-6 cm) apart were found in four cases. Local swelling (table ) was maximal one or two days after the bite and took five days to three weeks to resolve. Local blistering was seen in five cases and necrosis in three. Popliteal artery thrombosis was a complication in case 2. Spontaneous systemic bleeding occurred in three patients-one (case 1) bled from healthy gums four hours after the bite (and into the aortic adventitia, found at necropsy), and two had epistaxes, one (case 2) on the fourth, ninth, and tenth days, and the other (case 5) on the fourth day. In cases 3 and 4 the patients developed ecchymoses in the bitten limb. No blood was found in vomitus, stool, or urine. Five patients (cases 1-5) had fever on admission, reaching 38-7'-40 5°C (mean 39 3°C) up to eight days after the bite. Although four patients were drowsy on admission, all were fully rousable, and no other neurological abnormalities were found. Hypotension was observed in case 2; in case 1, in which the blood pressure fell before death (ECG was normal 13 hours earlier); and in case 3, in which the patient had a blood pressure of 90/50 mm Hg and a bradycardia of 52/min on admission. In cases 2 and 3 the patients became jaundiced on the ninth and fourth days respectively.
Investigations-A neutrophil leucocytosis was found in five of the six patients examined. Maximum total white cell counts of 8-5-13-6 x 109/1 were seen within six days of the bite (normal 5492 x 109 ± 2-061 x 109/l). Anaemia developed in cases 2 and 4 and in case 3, in which the haemoglobin fell from 15-0 to 8-9 g/dl on the second day after the bite. Possible causes included microangiopathic haemolysis and epistaxis (case 2) and bleeding into the bitten limb (cases 2, 3, and 4). Thrombocytopenia was found in three patients (cases 1, 3, and 5; 100 x 109,27 x 109, and 68 x 109/l respectively), who were examined two to four hours after the bite (normal 186-052 x 109 ± 41-547 x 109/1). The first patient died before repeat examination, but in cases 3 and 5 the values had returned to normal by the third and second days after the bite. The remaining patients had values ranging from 160 x 109 to 278 x 109/l throughout their stay. Blood was coagulable in all nine cases tested; the clot quality was normal (grade 1). In case 1 dilute whole blood clot lysis time was reduced to 65 minutes and the whole blood clot was completely lysed in six hours. Clot lysis was normal in the other two patients tested (cases 6 and 10).
Clotting factors-In cases 3 and 5 fibrinogen and factors II, V, VII, VIII, and X were measured on admission and on three subsequent occasions before discharge two weeks later. Values were within or above the normal range and showed no particular trend after admission. Grade 1 clot quality implied normal fibrinogen levels in seven other cases. Fibrin degradation products were measured in cases 3, 4, 6, and 10. Values ranged from 1-25 to 10 mg/l. Plasma electrolytes and urea remained normal in all except case 2.
Antivenom treatment-Two of the seven patients given antivenom (table) (cases 9 and 8) had signs of mild local envenoming only, and in retrospect did not require treatment. As it happened these were the only patients to suffer immediate-type serum reactions. Four patients who showed evidence of severe envenoming but recovered without tissue necrosis (cases 3-6) were given 40-80 ml of antivenom. Swelling affected the whole limb (circumference increases 22-28%), three developed blisters, two local bruising, and one systemic bleeding; two had thrombocytopenia. One patient (case 3) was admitted with hypotension and bradycardia; after receiving 80 ml of antivenom his blood pressure rose by 60 mm Hg and his pulse rate increased from 52 to 80 beats/min. Deaths-Two patients died. One (case 2) who could not be given antivenom is described above. The other patient (case 1; table) was given 40 ml of antivenom two-and-a-half hours after the bite. Eight hours later the blood pressure was 110/75 mm Hg, pulse rate 100/min, and ECG normal, but 16 hours after the bite the blood pressure fell to 85/50 mm Hg and he died one hour later. Necropsy failed to show a cause of death.
Discussion
The local effects of venom seen in our patients-swelling, blistering, bruising, arterial thrombosis, and necrosis-are well 699 known.6 l' Many of the cases in Chapman's large series10 were diagnosed by their clinical signs alone, so that other species may have been responsible. 5 Chapman attributed the severe hypotension observed in some victims of B arietans9 10 12 to massive haemorrhage into the bitten limb, chest wall, gut, and pelvis.1 0 
